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You have probably run into quality 
issues within your Agile organization.
Often, quality issues can be traced 
back to three main factors: 

1. Not focusing enough on quality early in the 

development process

2. Not having Dev support for testing 

3. Having a highly siloed dev and QA teams 

The first challenge can be addressed by implementing 

critical processes at the right stage of the software de-

velopment lifecycle. To overcome the second challenge, 

having testing tools that work within the developer’s IDE 

is critical. Using tools that easily fit into the Visual Studio 

environment, for example, reduces the context switch 

that occurs when developing and testing an application. 

The third challenge – which is often the most common – 

requires alignment within the organization on culture and 

processes, which all necessitate the need for effective 

tooling solutions.  

We created this eBook with these specific challenges 

in mind. Throughout this eBook, we will investigate 

different solutions to help your team navigate these 

common challenges. We’ll look at how investing in 

processes and tools that work within Visual Studio 

can help you break down barriers across teams and 

help you deliver quality software faster, better, and 

more efficiently. And since technology and processes 

influence the way we socialize and collaborate, we 

believe this would also help you reduce the disparity 

that exists between siloed dev and QA teams.  

We will cover:

• Key requirements for reducing delays in an Agile 

process

• Build quality within Visual Studio processes

• Keys to make development contribute to testing 

• Writing UI tests in Visual Studio that are robust, 

scalable, and easily maintainable    
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A Successful Agile Process 
Needs Dev Support
The world of software testing has changed a lot in re-

cent years, with an increasing number of organizations 

moving towards an Agile approach. In an agile ap-

proach, a smaller amount of features or capabilities are 

tackled in two, four, or six week increments, often called 

sprints. Releasing a small amount of features allows 

teams to stay more aligned to customer’s require-

ments. Additionally, customers provide immedi-

ate feedback and often are direct participants in 

the process. This shift in philosophy allows for far 

more rapid change and consumer input in the way 

that software is developed. 

And a key requirement for such an Agile project to 

be successful is having adequate developer sup-

port. Take the following as an example:

Write a user 
story

Product owner

Tester + Dev

Tester

Just Dev

Expand upon 
tests

Automate 
tests

TDD

Mini demo

Exploratory

What/How to 
code

Get Acceptance 
tests

Let developers  use 
the same tools for dev 

and tests
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Most agile projects begin with a user story. 

The user story tells a story of what a user will do with a 

tiny sliver of the application. User stories usually don’t 

define much at all about how a piece of software should 

be implemented. A programmer won’t find anything about 

what text fields and buttons go on a page, how that will tie 

into a workflow, or what the user experience should be. In-

stead, user stories allow teams to iterate on requirements, 

starting with a simple idea that has real value for the cus-

tomer, then elaborating on that idea through conversation 

and examples. Drafting of the user story is typically han-

dled by the product owner, which then leads to the next 

step in the process – the iteration planning meeting. 

This is the stage where QA first gets involved.

Prior to the iteration meeting, testers are trying to get an 

idea of what the customer acceptance tests would look 

like. What tests will they need to run to determine if the 

requirements or a specification is met?  Doing this initial 

work – writing user stories and planning acceptance tests 

– allows the testers and product owners to set the scope 

of the meeting. The goal of this meeting is to give testers 

the information they need to expand on their initial test 

plan, and provide context for the developer who will begin 

writing code.

Once the iteration planning meeting is completed, the 

tester will build upon the existing sets of tests and then 

show the same to developers to know if anything should 

be added, deleted, or modified. Now since, developers 

have a good understanding of what the tester will be 

looking for when testing, it helps them write the code. 

The tester and developer then work as a team to write 

automated tests. Post which developers might write the 

code to make the tests pass by following Test Driven 

Development (TDD). For traditional development and 

testing shops, this process “feels backwards” because 

traditional approaches perform the coding before begin-

ning testing.

Finally, and most importantly, if you’re working in agile cy-

cle, to ensure that everything works in an iteration phase, 

both the developer and developer, sit at a mini demo to 

ensure that whatever they build really meets the custom-

er needs. If it doesn’t, since the product is still in develop-

ment, it becomes much easier to fix.

After, the testing team will perform exploratory testing 

to cover more intellectually stimulating scenarios, which 

might have been missed when running the automated 

stages.
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In the next section, we will look at processes that you 

can set up in the pre and post-build stage of the soft-

ware delivery lifecycle and how you can implement a 

strategy that allows you to conduct them within Visual 

Studio. 

As you see, out of the eight steps involved above, four 

require support from development. These include: 

• Determining what/how to code

• Writing automated tests

• Writing unit tests for TDD 

• Demo

As a result, teams that are implementing an agile ap-

proach to software development, must also have tools 

that fit well into a develpments environment. Specifically, 

if a developer relies on Visual Studio to write code, other 

tools that drive processes helping build quality applica-

tions must work within the Visual Studio environment.

Why? One of the biggest reasons is that it reduces the 

friction that can often occur when developers need to 

switch from within an IDE to a separate tool to do other 

functions. This can be a costly and time consuming pro-

cess. In addition, working with tools that fit within Visual 

Studio also helps to break down the barriers that can be 

caused between development and QA teams that are 

reliant on a separate set of tools. Breaking down these 

barriers allows for more continuous testing and delivery. 
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Steps to Deliver High-Quality Software: Pre and Post Build
The steps that can be help you release high quality applications to the marketplace can be segregated into two parts. 

Part one involves all processes done before checking code into source control management systems. Part two in-

volves the testing processes that take place after a build is created. 

The process looks something like this:

Unit Tests

Code Coverage

Static Code Analysis

Code Review

Chekin

Functional UI Tests

All managed within Visual Studio
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Let’s look at advantages of each of these processes in detail, starting with Unit Tests

Unit Tests 

The move to agile has led many teams to adopt a pyramid testing strategy. The test automation pyramid strategy 

calls for automating tests at three different levels. Unit testing represents the base and biggest percentage of this test 

automation pyramid. Next comes, service layer, or API testing. And finally, GUI tests sit at the top. The pyramid looks 

something like this: 

Service

Unit

UI
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The move to doing more unit testing is important for a num-

ber of reasons:

1. Unit tests focus on a smaller scope. Unit tests are low 

level. They’re focusing on a small part of software system 

and as a result of which the programmers can do them 

quickly through using regular tools such as Visual Studio. 

2. Unit tests are faster to implement: Unit tests run much 

faster than the traditional GUI related tests, so you can 

get feedback on a much quicker basis.  

While unit testing comes with these benefits, it is import-

ant to realize when you perform unit testing, the unit you 

are testing should be insulated from other classes that unit 

might be making a call to. 

Let’s assume you want to test an “add to cart” method part 

of “home” class. The add to cart in turn calls the price class 

and product class. If you have two pieces of code, which 

are dependent on each other, one way to isolate those 

functions is by creating fake steps, or mocks. Hence, in the 

above scenario, instead of using the real price and prod-

uct classes, fakes or doubles can be used when testing the 

“add to cart” method.  That way, the test for “add to cart” will 

still give the right feedback if a piece of the code for prices 

and product changes. 

To take your unit testing efforts to the next level, 

you can follow a test-driven development (TDD) ap-

proach. In such a case, your tests are actually driving 

your code. Primarily because you are writing the test 

before coding, and then writing just enough produc-

tion code to pass that particular test. One of the other 

benefits, which comes with test driven development, 

is that since you are writing tests before code, it al-

lows you to get high code coverage. 

That brings us to next topic: leveraging code cover-

age. 
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TDD Results in High Code Coverage 

Write a test

Refactor
Write the

code

Coverade

TDD Code Coverage
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Why code coverage?
Code coverage numbers are often looked at as way to 

decide if the team is doing enough testing. Sufficiency of 

testing can be difficult to figure out with code coverage 

metrics.  Consider the following example:

Here, there is a method called StatementCoverage. 

There are three inputs: 

• bool condition1

• bool condition2

• int input. 

The code does basic things. It takes an integer value, 

puts an input to it, and then there are two conditions. 

When testcase with method StatementCoverage (20, 

true, true) is run, we are at 100% from a code coverage 

perspective, because all the lines for the code have 

been run. But when you look closer at this example, 

and what we’re actually testing for, you’ll notice that 

some of the other permutations of test cases are not 

covered. For example, if you put a false version of 

the previous test case: “StatementCoverage 20, false 

and false,” that is not covered in the unit test, as we 

are only looking at one specific test case.  As a result, 

only looking at the 100% code coverage number in 

isolation can give a false sense of security. Equating 

high coverage numbers with high quality testing is 

probably not the right thing to do. 

However, code coverage does come with added 

benefits.  Low code coverage numbers in particular 

are worrisome, and can give you an important under-

standing of which parts of the applications are not 

tested. For example, if your code coverage is 50%, 

you can be sure that there are parts of your applica-

tion that aren’t being tested, resulting in a high level 

of risk for your application. 

Key takeaway: While low code coverage is a good 

indication that more testing needs to be done, high 

code coverage does not guarantee that all potential 

issues have been accounted for. This is where oth-
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er processes, including code analysis and code review 

come into play. 

 

Static Code Analysis in Visual Studio: Driving Quality 
Upstream 

Another upstream process that helps build quality in Stat-

ic code analysis.

Static code analysis involves examining the code without 

executing the program. The process provides an un-

derstanding of the code structure, can reveal errors 

technical and security flaws in the source code, and 

can help ensure that the code adheres to industry 

standards. This helps find defects and security weak-

nesses in code as it’s written, thereby reducing test-

ing time and defects downstream, 

Static code analysis can come with other benefits as 

well:

• Memory corruption/leaks: Did you allocate mem-

ory to a piece of code and never deallocate it? 

• Buffer overflows: Have you checked that an over-

flow isn’t compromising your memory’s safety?  

• Null pointers: Are you acting on a variable that’s 

null? 

• Incomplete loops: Are loops structured to reach 

intended value? 

• Dead/redundant code: Do you have code that’s 

unreachable, or redundant? 

• Security checks: Are you checking for all security 

vulnerabilities in your source code? 

Code Coverage

Finding parts of
code not tested

High coverage
doesn’t equal
high quality
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But there are other things which static code analysis ends 

up missing as well.

One of the biggest areas where static code analysis won’t 

be able to help you is with logic issues. For example, if 

you ended up using a divide operator instead of multiple 

operator in your source code, static code analysis will be 

unable to point that out. Or for instance, you identified 

wrong controls  such as a login button instead of a logout 

button. 

Identifying such logic issues often need a strong under-

standing of perspective and context, which is powered by 

the human mind. This is where code review comes into 

play.
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Code Review in Visual Studio: 
Implementing an Agile 
Review Process 

When the topic of code review comes up, the perception 

of many teams is that it’s something that it is too tedious 

and time consuming to work in an agile process. Since 

sprint cycles are so short, teams often feel that it doesn’t 

make sense for me to do a code review.

However, research consistently shows that code review 

produces software with fewer defects, which aligns with 

the emphasis on working software. Code review fully 

supports Agile tenets by promoting the development of 

working software, collaboration and interaction among 

teams, continuous attention to technical excellence and 

the ability to respond to change – all while maintaining a 

high level of quality.

How can you implement a code review process that 
works in Agile?

This is another example where having tools that fit within 

your Visual Studio environment will be critical to your suc-

cess. Rather than having complex scenarios, workflows, 

you can actually set up code review process in order to 

ensure that you get faster feedback. Make it asynchro-

nous where your devs can start working on the same 

machine which they are working on, building upon, 

rather than moving to a different location.

How many people should be involved?

Keep the numbers small – possibly two. The rationale 

for that is if there are more than two people, there’s 

a larger overlap which starts taking place and at the 

same point of time there’s a large redundancy with set 

ups The rationale for that is pretty simple. Whenever 

there are more people, there’s a diminishing return 

with larger the number of people.  Hence, if want a 

faster code review process, then probably the optimal 

number is two.

A lightweight code review should include one code 

author and one reviewer — someone proposing the 

change and someone looking at the change. However, 

at the end of the day it really depends on your spe-

cific workflow. Some regulated industries — if you’re 

building code that’s going into a pacemaker or into an 

aircraft — there are probably more than two people on 

the review.
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1. Code Correctness: From a code correctness point 

of view, some of things which you could look into 

include: 

• Does it do what it is supposed to do?

• Any inconsistencies or errors of omission

2. Code Maintainability:  

• Following SOLID Principles of Object Oriented 

Design

• Clarity and Consistency for naming

How do you prioritize?

When prioritizing which code to focus on first, it can 

be helpful to put code into two categories: 

• High risk code: Identifying the areas of your code 

base that could have the most significant impact 

if something went wrong. One example of this 

could be a network API, which could be exposed 

to security vulnerabilities. Or, if you have code that 

handles private, sensitive data — such as a social 

security number or credit card information — that 

may also be categorized as high risk.   

Who should be involved in a code review process?

Generally, when you want to get a review, you want to 

find the person who is the subject matter expert. If you’re 

using a robust code review platform, like Collaborator, 

you’ll be able to identify the author of the code because 

all of the source code is tracked and documented within 

the tool. It’s important to involve the right people because 

skill and familiarity with the problem domain and code is 

crucial. You also want to involve people with an under-

standing of coding conventions and architecture. 

Code review are also a learning opportunity for oth-
ers on the team.  

Beyond the opportunity to find and fix bugs early, de-

velopers see code review’s value as a way to learn from 

other people, and to share their own knowledge.  One 

way of doing that is adding developers who are still get-

ting ramped up as optional reviewers or observers in the 

review process. 

What should you be checking into code review pro-
cess?

There are two basic things you should look to target 

while managing a code review process: 
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• High modification risk: There are also areas of your 

code which may have higher risk of modification. For 

example, if you have a new member joining your team 

it’s like that there is a higher likelihood that modifica-

tions will need to take place.

All the steps mentioned so far help building quality into 

the process. Post-build processes such as having a solid 

UI test automation framework can be even more helpful 

in ensuring what you release is of high quality. 
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Writing UI Tests in Visual 
Studio: Post build steps 
resulting in high quality  
While the test automation pyramid can be useful, it’s im-

portant to remember the extensive feedback that comes 

from performing GUI tests is not available at the Service 

level or Unit level layer. GUI tests provide end-to-end 

feedback, which other tests in the automation pyramid 

can’t. 

Take the following as an example. Here, we are test-

ing a web application such as Amazon.  Let’s assume 

my test cases involve logging in, performing a search, 

selecting the item, adding it to cart, and finally buying 

the particular iteam. When we run, a GUI test per-

forming these actions, we get an end-to-end feed-

back. This is primarily because UI tests touch differ-

ent parts of the application that’s being tested. For 

instance, in the case of Amazon: the UI tests start the 

browser level (Chrome, Mozilla, Edge, etc.), then goes 

on to touch framework (AngularJS/HTML5), network, 

and finally the service or database. 

This looks something like this:

 

x

Browser

Test system end-to-end

HTML5,
Angular JS

x

Network

x

Database

x

Service/API

x
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This shift left in agile development process means testing 

starts much earlier in the application lifecycle.  As a result, 

in such an approach, developers with strong technical ex-

pertise are increasingly being held accountable for test-

ing, and thus, they often work alongside testers to create 

test automation frameworks. Ensuring developers con-

tribute to these testing frameworks can only be possible 

if testing tools easily plug into integrated development 

ecosystems such as IDEs. Though, this may not always 

be enough.

Developers building and contributing to automated test-

ing frameworks often face challenges while identifying 

right identifiers for objects on the applications under test. 

Not having the right object identifiers also creates chal-

lenges for test maintenance in the longer run as automat-

ed tests keep breaking when the Graphical User Inter-

face (GUI) of the application under test changes. Add to 

that, developers spend considerable time writing custom 

logic in order to interact with the recognized objects. Ad-

ditionally, scaling Agile efforts often necessities practices 

that enable testers to leverage the work of developers. 

To achieve this successfully, flagship testing tools need to 

be tightly integrated with developer focused test automa-

tion tools.

That’s the challenge we hope to solve with TestLeft. 

TestLeft is a powerful yet lean functional testing tool 

for developers who are testing in Agile teams. It ful-

ly embeds into standard development IDEs such as 

Visual Studio, which helps minimize context switching 

and allows developers to create test cases in their 

favorite IDEs.

In addition, TestLeft comes with visual tools, which 

assists developers in solving another common testing 

challenge — the ability to quickly and easily identify 

correct object properties for application under test. 

Using TestLeft, developers can easily generate test 

code simply by dragging and dropping identifiers over 

objects on the screen. Furthermore, access to built-in 

methods and classes is available for code comple-

tion and faster scripting. Tests created by TestLeft can 

even be brought within SmartBear’s TestComplete for 

consumption by testers. Other ways in which TestLeft 

helps testing teams build a robust, sclalable, and easi-

ly maintainable test automation framework. 
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Implementing a scalable test automation framework 
from within Visual Studio

Building a robust UI test automation strategy begins 

with following a page object model for your test cases. 

Within a page object model, you’ll be creating a class for 

every page within your application. Or in other words, 

each webpage will be represented as class. Let’s take 

the following as an example. Here I am ensuring a book 

is added to a cart, then proceeds to checkout, and finally 

that the purchase button works as expected on the con-

firmation page. This essentially means I will have to navi-

gate through four steps in order to reach the confirmation 

page. These are: 

• Homepage: Where the user first lands and begins a 

search. 

• Search Result Page: The page that displays the 

available books, based on the search. 

• Product Details Page: After a user selects a book and 

wants to read more about it and see pricing options.  

• Confirmation Page: The final page a user lands after 

making a purchase. 

In this case, each webpage of Amazon would be 

represented as one particular class. For example, 

the home page of Amazon is one class, followed by 

search result page, product details page, and confir-

mation page as another three sets of page classes. 

Once you’ve created an object model, you can use 

abstraction to limit the complexity of your tests, re-

duce technical debt, and improve the maintainability 

of your test cases. The best approach is to abstract 

the control identifies and actions on the page. 

Home Page of 
Amazon

Result Search 
Page 

Product Details 
Page 

Confirmation Page 
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The process looks something similar to this in TestLeft:

Each webpage in your application would be represented 

as a class. Within that class, the identifications of these 

controls is abstracted within a property or a method. For 

example, if you are interacting with login button control in 

your UI tests, there could be a number of ways to identify 

this control including: XPath, Name, or Property. You are 

abstracting these controls in a method.  Next step in-

volves abstracting the control actions. Examples of these 

control actions are clicking on a button, setting the text 

of a control, and getting the text.  So every page object 

class would be having methods for finding controls and 

performing certain actions on controls.  

Abstraction has a number of benefits for your UI 

testing, but the biggest is that it allows you to more 

effectively scale your testing strategy. For example, 

a control identifiers changes on the home page of 

Amazon, you will have to make it change only at one 

place rather than having to make a change for every 

class. This approach will prove incredibly valuable as 

you scale your testing strategy from a handful of test 

cases to hundreds or even thousands. Once you’ve 

created an object model, you can use abstraction to 

limit the complexity of your tests, reduce technical 

debt, and improve the maintainability of your test 

cases. 

Page Object 1

Test

Page Object 2

Abstract finding controls

Abstract actions

Test steps

Abstract finding controls

Abstract actions
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The Right Tools for Delivering Quality Software Using Visual 
Studio
Delivering quality software in Visual Studio requires the right tools to help you do it. This is especially important for ag-

ile teams, where development, QA, product owners, and other key stakeholders are working together to meet dead-

lines and deliver quality software.

AQtime extends Microsoft Visual Studio 
2002, 2003, 2005, 2008, 2010, 2012 and 
2013, allowing you to profile your applica-
tions without leaving the IDE.

• Track down performance bottlenecks to 

their root cause.

• Find memory leaks and high memory 
usage.

• Measure native and .NET code cover-
age.

• Inject failures to test error handling and 

recovery scenarios.

LEARN MORE

Collaborator offers a Visual Studio 

add-in that make review creation 

simple. From within Visual Studio, 

you can create reviews as an Author 

or participate in existing reviews by 

adding comments and filling defects. 

With Collaborator, you can stay in the 

IDE and perform all of your reviews.

LEARN MORE

TestLeft is a powerful yet lean functional testing 

tool for dev-testers working in Agile teams. It 

fully embeds into Visual Studio and developers 

thereby can easily and quickly create robust 

functional automated tests without leaving 

their favorite IDEs. It also comes with support 

for wide range technologies, including .NET, 

Winforms, WPF, Java, HTML5, and AngularJS. 

Multiple 3rd party controls are supported out of 

the box. Examples include Infragistics, DevEx-

press, Syncfusion, Telerik among others. It’s 

perfect for performing different checks across 

a wide variety of UI elements such as buttons, 

dialogs, pop ups etc., without having to spend 

time writing custom methods manually. S

LEARN MORE
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Over 4 million software professionals and 
25,000 organizations across 194 countries 

use SmartBear tool

4M+ 25K+ 194
users organizations countries

See Some Succesful Customers >>

API
READINESS

TESTING PERFORMANCE
MONITORING

CODE
COLLABORATION

Functional testing through
performance monitoring

SEE API READINESS 
PRODUCTS

Functional testing,
performance testing and test

management

Synthetic monitoring for API,
web, mobile, SaaS, and

Infrastructure

Peer code and documentation
review

SEE TESTING
PRODUCTS

SEE MONITORING
PRODUCTS

SEE COLLABORATION
PRODUCTS
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